Effects of isoproterenol on cyclic AMP and cyclic AMP-dependent protein kinase in developing chick myocardium.
Embryonic chick (7-9 day) and newborn chick myocardia contain one major peak of cyclic AMP-dependent protein kinase activity as assessed by DEAE-cellulose chromatography. Evidence is presented that the cyclic AMP-dependent protein kinase activity ratios (activity in absence of cyclic AMP/activity in presence of added cyclic AMP) of homogenates prepared with low ionic strength buffer reflect the endogenous activation state of the enzyme. The cyclic AMP content of newborn chick myocardium is lower than that of 7--9 day embryonic chick myocardium; the baseline cyclic AMP-dependent protein kinase activity is correspondingly reduced. Isoproterenol produces smaller elevations in cyclic AMP and in the cyclic AMP-dependent protein kinase activity ratio of newborn chick as compared to embryonic chick myocardium. Differences in the ability of isoproterenol to elevate cyclic AMP in the different preparations are not accompanied by appropriate changes in the adenylate cyclase or phosphodiesterase activities of the corresponding broken cell preparations. Studies with the phosphodiesterase inhibitor, Ro 20 1724 indicate that the changes in the ability of isoproterenol to elevate cyclic AMP in the developing chick myocardium are due to changes in the metabolism of the cyclic nucleotide by phosphodiesterase.